Alcohol use continues to be a major problem from preadolescence through young adulthood in the United States. Results of recent neuroscience research have substantiated the deleterious effects of alcohol on adolescent brain development and added even more evidence to support the call to prevent and reduce underaged drinking. Pediatricians should be knowledgeable about substance abuse to be able to recognize risk factors for alcohol and other substance abuse among youth, screen for use, provide appropriate brief interventions, and refer to treatment. The integration of alcohol use prevention programs in the community and our educational system from elementary school through college should be promoted by pediatricians and the health care community. Promotion of media responsibility to connect alcohol consumption with realistic consequences should be supported by pediatricians. Additional research into the prevention, screening and identification, brief intervention, and management and treatment of alcohol and other substance use by adolescents continues to be needed to improve evidence-based practices. Pediatrics
INTRODUCTION
Alcohol use and heavy drinking are common during adolescence and young adulthood, although the minimum legal drinking age across the United States is 21 years. Some individuals may start hazardous alcohol consumption earlier in childhood. The prevalence of problematic alcohol use continues to escalate into the late adolescent and youngadult age range of 18 to 20 years. Drinking by college-aged students remains a major issue. Results of recent research that have demonstrated that brain development continues well into early adulthood 1 and that alcohol consumption can interfere with such development 2, 3 indicate that alcohol use by youth is an even greater pediatric health concern.
Use of alcohol at an early age is associated with future alcohol-related problems. [4] [5] [6] Data from the National Longitudinal Alcohol Epidemiologic Study 4 substantiated that the prevalence of both lifetime alcohol dependence and alcohol abuse show a striking decrease with increasing age at onset of use. For those aged 12 years or younger at first use, the prevalence of lifetime alcohol dependence was 40.6%, whereas those who initiated at 18 years was 16 .6% and at 21 years was 10.6%. Similarly, the prevalence of lifetime alcohol abuse was 8.3% for those who initiated use at 12 years or younger, 7.8% for those who initiated at 18 years, and 4.8% for those who initiated at 21 years. The contribution of age at alcohol use initiation to the odds of lifetime dependence and abuse varied little across gender and racial subgroups in the study. Early alcohol initiation has been associated with greater sexual risk-taking (unprotected sexual intercourse, multiple partners, being drunk or high during sexual intercourse, and pregnancy) 7 ; academic problems; other substance use; and delinquent behavior in mid-to later adolescence. 8 By young adulthood, early alcohol use is associated with employment problems, other substance abuse, and criminal and violent behavior. 8 Independent of genetic risk, exposure to alcohol or other drug use disorders of parents predicts substance use disorders in children. 9 
ALCOHOL USE, MISUSE, ABUSE, AND DEPENDENCE
Adolescent drinking behaviors cover the alcohol use spectrum, from primary abstinence to alcohol dependence. The Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision (DSM-IV-TR) 10 defines alcohol abuse as a maladaptive pattern of use that leads to clinically significant impairment or distress, as manifested by 1 or more of the following within a 12-month period:
• recurrent alcohol use that results in a failure to fulfill major role obligations at work, school, or home;
• recurrent alcohol use in situations in which it is physically hazardous;
• recurrent alcohol-related legal problems;
• continued alcohol use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of the alcohol; and
• the symptoms have never met the criteria for alcohol dependence.
Alcohol dependence is defined as a maladaptive pattern of use that leads to clinically significant impairment or distress, as manifested by 3 or more of the following within the same 12-month period:
• tolerance;
• withdrawal;
• alcohol is often taken in larger amounts or over a longer period than was intended;
• there is a persistent desire or unsuccessful efforts to cut down or control use;
• a great deal of time is spent in activities necessary to obtain alcohol, use alcohol, or recover from its effects;
• important social, occupational, or recreational activities are given up or reduced because of use; or
• alcohol use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by alcohol.
Because these diagnostic criteria were developed largely from research and clinical work with adults, there are limitations to applying these definitions to classify alcohol use and associated risks to adolescents. [11] [12] [13] As defined by the DSM-IV-TR, alcohol abuse or dependence may not have had time to develop in an adolescent, especially a younger one, and yet the adolescent may be engaging in very risky behavior. Applicability is also potentially limited in that several of the criteria, such as withdrawal, are not typically experienced by adolescents, and other criteria, such as tolerance, have low specificity for adolescents. Tolerance can be anticipated as a developmental process that will occur over time in most adolescents who drink. 11 Alcohol misuse can be defined as "alcohol-related disturbances of behavior, disease, or other consequences that are likely to cause an individual, his/her family, or society harm now or in the future." 14 Because the term "alcohol misuse" encompasses earlier stages of problematic alcohol use as well as alcohol dependence that do not meet diagnostic criteria, it may be a more useful concept clinically in pediatrics and when developing alcohol use primary prevention programs for youth.
In examining the use of drugs by US youth, the annual Monitoring the Future Study (sponsored by the National Institute on Drug Abuse and implemented by the University of Michigan) 15 has consistently reported that the drug most commonly used by youth is alcohol, exceeding the use of tobacco and illicit drugs. The 2009 survey of more than 46 000 8th-, 10th-, and 12th-grade students in more than 380 schools nationwide revealed that the prevalence of alcohol use in the previous 30 days had declined by more than one-third since most recently peaking in 1996 but that less of a decline was found for older students. 29 .1% of students nationwide had ridden 1 or more times in a car or other vehicle driven by someone who had been drinking alcohol, and 10.5% of students had driven a car or other vehicle at least once when they had been drinking alcohol. 16 The impressive relationship of alcohol use and motor-vehicle crashes involving youth is also highlighted by the fact that after the legal drinking age was changed uniformly to 21 years across the United States, the number of motorvehicle fatalities in individuals younger than 21 years significantly decreased. 20 Teenagers drink and drive less frequently than do adults, but their motor-vehicle crash risks are higher than those of adults when they do drink, especially at low and moderate blood alcohol concentrations. 21 Lower minimum legal drinking ages in the United States have also been associated with higher youth suicide rates. 22 The research literature consistently reports the association of alcohol use or abuse with other risk-taking behaviors, including assault, sexual risk-taking, and other drug use. 12, 13, 23, 24 Thus, alcohol use by adolescents is not safe, even when they are not driving.
Alcohol misuse and alcohol use disorders in adolescents are associated with many other mental and physical disorders. Alcohol use disorders are a risk factor for suicide attempts. 25 Psychiatric conditions most likely to co-occur with alcohol use disorders include mood disorders, particularly depression; anxiety disorders; attentiondeficit/hyperactivity disorder (ADHD); conduct disorders; bulimia; and schizophrenia. 23 Associated physical health problems include trauma sequelae, 26 sleep disturbance, modestly elevated serum liver enzyme concentrations, and dental and other oral abnormalities, 27 despite relatively few abnormalities being evident on physical examination. 27, 28 
FACTORS THAT CONTRIBUTE TO HAZARDOUS USE Genetic and Familial Factors
Twin studies in adult populations have consistently demonstrated genetic influences on use and abuse of alcohol, [29] [30] [31] but less research has examined genetic influences on the adolescent age range. [32] [33] [34] Through a sibling/twin/ adoption study of adolescents, Rhee et al 35 examined the relative contribution of genetics and environment on initiation, use, and problem use of substances. The results of this study demonstrated that for adolescents, compared with adult-twin study findings, the magnitude of genetic influences was higher and that of shared environmental influences was lower for problem alcohol or drug use than for initiation of use.
Families play an important role in the development of alcohol and other drug problems in youth. Drug use by parents or older siblings and permissive parental attitudes toward drug use by young people predict greater risk of youth drug and alcohol use. 36, 37 Both parental monitoring of children's use and the convincing conveyance of household rules governing use aid in deterring alcohol use among youth. 38, 39 In the United States, 7 million children younger than 18 years are children of alcoholic parents. Children of alcohol abusers are at increased risk of many behavioral and medical problems, including delinquent behavior, learning disorders, ADHD, psychosomatic complaints, and problem drinking or alcoholism as adults. 40 
Other Factors
Having friends who use alcohol, tobacco, or other substances is one of the strongest predictors of substance use by youth. Patterns of use in the community also predict individual substance use behaviors. Rates of use are higher in communities in which alcohol and other drugs are less expensive and easily obtainable. Other risk factors for substance abuse include poor school performance, untreated ADHD, and conduct disorder. 36 Media influences on the use of alcohol by young people are substantial. Jernigan et al 41 examined boys' and girls' exposure to magazine advertising for alcohol compared with that of legalaged adults and found that underaged youth saw 45% more beer and ale ads, 12% more distilled-spirit ads, and 65% more low-alcohol refresher beverage ads (for alcopops or lemonades, iced teas, or fruity beverages containing alcohol) as well as 69% less wine advertising than did people aged 21 years or older. Exposure to alcohol advertising was greater for girls than for boys.
Other media, such as television, movies, billboards, and the Internet, are known to be very influential in promoting alcohol use through attractive portrayals of use without associated negative consequences. Considerable research has shown that media exposure can make children and adolescents more likely to experiment with alcohol. 42 Sowell et al 44 documented reduction in gray matter in the regions of the frontal cortex between adolescence and adulthood, which probably reflects increased myelination in the peripheral regions of the cortex. Gray-matter loss, with pruning and elimination of neural connections during normative adolescent development, seems to reflect a sculpting process that turns the immature brain into a mature one. 45 These changes are thought to improve cognitive processing in adulthood. Results of neuropsychological studies have shown that the frontal lobes are essential for functions such as response inhibition, emotional regulation, planning, and organization, all of which may continue to develop between adolescence and young adulthood. Conversely, parietal, temporal, and occipital lobes show little change in maturation between adolescence and adulthood. Parietal association cortices are involved in spatial relationships and sensory functions, and the lateral temporal lobes are associated with auditory and language processing, and these functions are largely mature by adolescence. Hence, the observed patterns of brain maturational changes are consistent with cognitive development. 44 Connections are being fine-tuned in adolescence with the pruning of overabundant synapses and the strengthening of relevant connections with development and experience. It is likely that the further development of the prefrontal cortex aids in the filtering of information and suppression of inappropriate actions. 45 The effects of alcohol and other drugs on the adolescent brain are probably multiple, because the immaturity or plasticity of the brain developmental processes likely confers greater vulnerability to both the toxic and the addictive actions of drugs, and drug use itself may directly affect brain development. • Foster changes in American society that facilitate healthy adolescent development and that help prevent and reduce underaged drinking.
• Engage parents and other caregivers, schools, communities, all levels of government, all social systems that interface with youth, and youth themselves in a coordinated national effort to prevent and reduce underaged drinking and its consequences.
• Promote an understanding of underaged alcohol consumption in the context of human development and maturation that takes into account individual adolescent characteristics as well as environmental, ethnic, cultural, and gender differences.
• Conduct additional research on adolescent alcohol use and its relationship to development.
• Work to improve public health surveillance on underaged drinking and on population-based risk factors for this behavior.
• Work to ensure that policies at all levels are consistent with the national goal of preventing and reducing underaged alcohol consumption.
The Surgeon General's report outlined specific strategies for implementing these goals, including recommendations for parents and other caregivers; schools, colleges, and universities; communities; the criminal and juvenile justice systems and law enforcement; entertainment and media industries; the health care system; professional health care associations; and governments and policy makers.
ROLE OF THE PEDIATRICIAN
Pediatricians and other health care providers who care for children and adolescents should help prevent, identify, and treat alcohol and other substance use by youth. The American Academy of Pediatrics guidelines for the health care of children and adolescents recommend that pediatricians discuss substance use as part of anticipatory guidance and preventive care. 49 Because of their understanding of family dynamics and long-standing relationships with families, pediatricians can identify substance-abusing families and facilitate their care. 50 Pediatricians can be involved in the primary prevention of alcohol misuse through educational and psychological interventions with youth. Although evaluation of such programs has revealed many methodologic weaknesses, there is some evidence to support the effectiveness of familyfocused prevention programs and culturally focused skills training in the long-term prevention of alcohol misuse. 14 Pediatricians should support parenting programs that have been shown to reduce or prevent substance use by youth. The most effective programs emphasize active parental involvement and have components that emphasize development of social skills and promote a sense of personal responsibility among young people, as well as address issues related to substance abuse. 51 Pediatricians also have an important advocacy role in health systems' changes as well as legislative efforts, such as increasing alcohol taxes, 52 resisting efforts to weaken minimum-drinking-age laws, and implementing graduated-driver licensing. 21 A recent Cochrane review showed implementation of graduateddriver licensing to be effective in reducing the crash rates of young drivers and, specifically, alcohol-related crashes in most studies in the United States and internationally. 53 The American Academy of Pediatrics recommends that pediatricians routinely screen and evaluate youth for substance use and provide office interventions and referrals for patients who are using alcohol or other substances. 49 The American Medical Association Guidelines for Adolescent Preventive Services (GAPS) 54 and the American Academy of Pediatrics Bright Futures guidelines 55 recommend that pediatricians and other health care providers who work with children and adolescents conduct routine annual substance use screening of all adolescents and use brief intervention techniques as indicated. In addition, it is recommended that pediatricians be familiar with community resources and refer patients with problematic use or a substance use disorder for treatment. 56 Despite these recommendations, primary care providers have reported many barriers to implementing alcohol and other drug use screening as a routine. Barriers to such screening have been identified to include insufficient time, lack of training to manage a positive screening, the need to triage competing medical problems, lack of treatment resources, tenacious parents who will not leave the examination room, and unfamiliarity with screening tools. 57 Brief screening surveys for adolescent substance use are available and include the Alcohol Use Disorders Identification Test (AUDIT) developed by the World Health Organization, 58 the Problem Oriented Screening Instrument for Teenagers (POSIT) substance use/ abuse scale developed by the National Institute on Drug Abuse, 59 and the CRAFFT instrument, a 6-question, developmentally appropriate screening tool developed by Knight et al (see Table 1 ). 60 Although all 3 of these tools have acceptable sensitivity for identifying alcohol problems or disorders in 14-to 18-year-old adolescents, 61 the CRAFFT instrument has emerged as a quick, validated, reliable, and easy-touse screening tool that can be administered in the primary care setting in verbal or written format and has good discriminative properties for determining substance use disorders in adolescents. 62 Test-retest reliability of the CRAFFT has been shown to be high, especially when the questions are prefaced with the phrase "in the past year" when office-based screening is performed. 63 Recently, the CRAFFT tool use was integrated into an adolescent substance use screening, brief intervention, and referral-to-treatment algorithm and tool kit to augment pediatricians' confidence and ability in responding effectively to screening results. 64 More research is still needed to aid in developing brief intervention strategies (ie, short, efficient, office-based techniques) that health care providers who work with adolescents can use to detect and intervene with alcohol misuse. Motivational interviewing is one of the most promising brief intervention strategies that can be used in an office-based setting. 65 Motivational interviewing is a patient-centered, directive counseling style that builds on the intrinsic motivation of an individual. When conducting a motivational interview, the pediatrician or counselor creates a partnership with the adolescent patient to explore and resolve his or her ambivalence about behavioral change. Motivational interviewing is often associated with the transtheoretical model described by Prochaska and DiClemente, 66 who identified what they called "stages of change," a continuum of readiness to change behavior. In this model, change is facilitated by matching the counseling strategy to the stage of patient readiness to change behavior. The essential spirit of motivational interviewing comprises 3 elements: collaboration, or forming a partnership with the patient; evocation, or using open-ended questions and reflections to help the patient determine his or her own motivation to change; and autonomy, or accepting that it is the adolescent's responsibility to change his or her behavior and decide how the change will occur and that direct persuasion by a pediatrician or counselor is unlikely to be effective. Expressing empathy, developing discrepancy between goals and current behavior, "rolling" with the resistance a patient may have (ie, avoiding arguing for change), and supporting patient self-efficacy are the 4 principles of motivational interviewing. 67 Results of research have shown that motivational interviewing as a counseling style has been effective in decreasing alcohol use in both younger and older adolescents. [68] [69] [70] [71] The authors of a recent Cochrane review of primary prevention for alcohol misuse by young people noted that, although much research investigating the effectiveness of alcohol interventions was of poor quality, there was "strong design and consistent pattern of results indicating potential value of motivational interviewing." 14 Further research is indicated to improve all aspects of adolescent substance abuse intervention and treatment. 72 Specific recommendations regarding the best management tools and techniques for treatment will be available in a forthcoming statement from the American Academy of Pediatrics on substance use screening, brief intervention, and referral to treatment for pediatricians. For more information, please see the resources listed at the end of this statement.
RECOMMENDATIONS
Pediatricians and other health care providers who work with children and adolescents are recommended to:
1. Become knowledgeable about all aspects of adolescent alcohol, tobacco, and other substance use through participation in trainingprogram curricula and/or continuing medical education that provide current best-practices training, including media-literacy training.
2. Obtain a complete family medical and social history at prenatal and health supervision visits to explore potential genetic and family influences regarding alcohol and other substance use.
3. Recognize risk factors for alcohol (as well as other drug) use among youth and be aware of coexisting mental health problems, such as depression, that may occur in this age group.
4. Regularly screen for current alcohol (as well as other drug) use by adolescents and young adults by using nonjudgmental, validated screening methods and appropriate confidentiality assurances. 
